Fluorescence microscopy and radiolabeling of C3 and C 4 chloroplasts using diisothiocyanatostilbene disulfonic acid as a marker for the phosphate translocator.
The usefulness of 4,4'-diisothiocyanatostilbene-2,2'-disulfonic acid (DIDS) for in-situ studies of the chloroplast phosphate translocator was evaluated by fluorescence microscopy and radiolabeling of spinach (Spinacia oleracea L.) (C3 plant) and maize (Zea mays L.) (C4 plant) chloroplasts. In maize mesophyll and bundle-sheath chloroplasts and in spinach chloroplasts that were either intact, broken or swollen, DIDS fluorescence was only associated with the chloroplast envelope. Intact chloroplasts often had fluorescent patches corresponding to concave regions of the chloroplast which we assume to be regions enriched in DIDS-binding sites.Incubation of intact or broken spinach chloroplasts or maize mesophyll chloroplasts with [(3)H2]DIDS resulted in the labeling of a single polypeptide (relative molecular mass, Mr, ∼30 kDa) in the envelope fraction, in each case. Label in the stromal fraction was not detected when intact chloroplasts were incubated with [(3)H2]DIDS. However, when broken chloroplasts were incubated with [(3)H2]DIDS, several polypeptides of various molecular masses were labeled, but not the 30×31-kDa polypeptide. In thylakoid fractions from both broken and intact chloroplasts, a single 30×31-kDa polypeptide was labeled inconsistently. When a mixture of intact maize mesophyll and bundle-sheath chloroplasts was labeled with [(3)H2]DIDS, extracts of whole chloroplasts displayed radioactivity only in the 30×31-kDa band.We conclude that DIDS is a valuable probe for the in-situ identification and characterization of the ∼30-kDa protein - the presumptive phosphate translocator - in C3 and C4 chloroplasts since DIDS (1) does not penetrate the inner membrane of the envelope of intact chloroplasts and, therefore, (2) does not bind internal sites in intact chloroplasts, and (3) only binds the ∼30-kDa protein in the inner membrane of the envelope.